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WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION. 
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earned patent term adjustment. See 37 CFR 1 .704(b). 

Status 

1 )S Responsive to communication(s) filed on 20 October 2006 . 
2a)n This action is FINAL. 2b)IEl This action is non-final. 

3) n Since this application is in condition for allowance except for fornial matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 11, 453 O.G. 213. 
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4) 13 Claim(s) 1-39 is/are pending in the application. 
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DETAILED ACTION 
Election/Restrictions 

1. Applicant's election of Group I, claims 1 - 15 in the reply filed on October 20, 2006 is 
acknowledged. Because applicant did not distinctly and specifically point out the supposed 
errors in the restriction requirement, the election has been treated as an election without traverse 
(MPEP§ 818.03(a)). 

Therefore, the restriction is maintained and made FINAL. Claims 16 - 39 are withdrawn 
from consideration as being drawn to non-elected subject matter. Claims 1-15 have been 
examined on the merits. 

Claim Rejections - 35 USC § 112 

2. The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

3. Claims 1 - 15 are rejected under 35 U.S.C. 112, second paragraph, as being indefinite for 
failing to particularly point out and distinctly claim the subject matter which applicant regards as 
the invention. 

Claim 1 and its dependents are drawn to a method for modifying a chitosan, however are 
rendered vague and indefinite for reciting "(increased range of molecular weights and 
polydispersity)" because of the use of parenthesis, and because it is unclear if the phrase is 
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intended as a limitation to the claims. They are further indefinite because it is unclear what the 
phrase intends to encompass. 

The claims are fiirther indefinite for reciting "a pH of at least about T because it is 
unclear what has a pH of about 7, the final composition or the added base. 

Claim 9 is rendered vague and indefinite because it is unclear what has the recited pH, 
the base that is added, or the resulting composition. 

Claim 12 and its dependent are rendered vague and indefinite for reciting "enzyme 
deactivation at elevated temperature" because it is unclear what this phrase intends to convey. It 
is unclear what the limitation is limiting. 

Claim Rejections - 35 USC § 102 

4. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

5. Claims 1, 6 - 10 and 14 - 15 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Masanori (01-185301). 

Applicant claims a method for preparing a modified microcrystalline chitosan, the 
method comprising degrading chitosan in an aqueous, acidic solution to achieve a desired 
molecular weight wherein the solution has a concentration of at least about 0.001% chitosan; 
alkalizing the acidic solution under vigorous agitation, with an aqueous base to form a second 
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solution having about 0.01 - 20% chitosan and a pH of about 7; and precipitating the 
microcrystalline chitosan from the solution. The degrading step uses a hydrolytic agent selected 
from hydrochloric acid or chloroacetic acid; the chitosan has a final concentration in the acidic 
solution of 0.1 - 2%; the acidic solution comprises an acid selected from acetic acid, lactic acid, 
citric acid, and hydrochloric acid; and has a pH 6.9 or less; the alkalizing step uses a base 
selected from sodium hydroxide, potassium hydroxide and ammonium hydroxide; and the 
method occurs at 20C or higher, or 40 - 80C. 

Masanori teaches a method for modifying chitosan, the method comprising dissolving 
(degrading) chitosan in an acidic solution; then adding an alkali, specifically sodim hydroxide) to 
obtain a 0.5 - 10% chitosan solution with a pH of 7 - 12 (abstract). The chitosan is precipitated 
out with H2Q2 (abstract). The acid may be acetic acid, hydrochloric acid, the temperature is 40 
- 90C (abstract). 

The reference anticipates the claimed subject matter. 

Claim Rejections - 35 USC § 103 

6. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

7. This application currently names joint inventors. In considering patentability of the 
claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of the various 
claims was commonly ovmed at the time any inventions covered therein were made absent any 
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evidence to the contrary. Applicant is advised of the obligation under 37 CFR 1.56 to point out 
the inventor and invention dates of each claim that was not commonly owned at the time a later 
invention was made in order for the examiner to consider the applicability of 35 U.S.C. 103(c) 
and potential 35 U.S.C. 102(e), (f) or (g) prior art under 35 U.S.C. 103(a). 

8. Claims 1 - 3 and 10 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Kazutsume (02-069502). 

Applicant claims a method for preparing a modified microcrystalline chitosan, the 
method comprising degrading chitosan in an aqueous, acidic solution to achieve a desired 
molecular weight wherein the solution has a concentration of at least about 0.001% chitosan; 
alkalizing the acidic solution under vigorous agitation, with an aqueous base to form a second 
solution having about 0.01 - 20% chitosan and a pH of about 7; and precipitating the 
microcrystalline chitosan from the solution. The degrading step uses an enzyme selected from 
cellulose, chitinase, and xylanase; and the alkalizing step uses a base selected from sodium 
hydroxide, potassium hydroxide and ammonium hydroxide. 

Kazutsune teaches a method for modifying chitosan, the method comprising combining 
chitosan and chitosanase (or degrading with chitinase) followed by adding sodium hydroxide (an 
alkali) and precipitating out the chitosan (abstract). The final pH is 7 - 10. 

The reference does not specifically teach the amounts of chitosan in the solutions, 
however, at the time of the claimed invention, the chitosan was recognized as the desired final 
product, thus one in the art would have been motivated to optimize the amount of product 
obtained in following the methods. Moreover, at the time of the claimed invention, one of 
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ordinary skill in the art would have been motivated by routine practice to optimize the amount of 
chitosan obtained in the final solution, with a reasonable expectation for successfully obtaining a 
modified chitosan. 

9. Claims 1 - 3 and 12 - 13 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Kazutsume in view of Masanori. 

Applicant claims a method for preparing a modified microcrystalline chitosan, the 
method comprising degrading chitosan in an aqueous, acidic solution to achieve a desired 
molecular weight wherein the solution has a concentration of at least about 0.001% chitosan; 
alkalizing the acidic solution under vigorous agitation, with an aqueous base to form a second 
solution having about 0.01 - 20% chitosan and a pH of about 7; and precipitating the 
microcrystalline chitosan from the solution. The degrading step uses an enzyme selected from 
cellulose, chitinase, and xylanase; and is carried out at 20C or higher, or 30 - 60C. 

Kazutsume teaches a method for modifying chitosan, the method comprising combining 
chitosan and chitosanase (or degrading with chitinase) followed by adding sodium hydroxide (an 
alkali) and precipitating out the chitosan (abstract). 

Kazutsume does not teach the method wherein the degrading step is carried out at 20C or 
higher, or 30 - 60C. However, Masanori teaches a method for modifying chitosan wherein the 
method degraded chitosan followed by adding an alkali wherein the method occurs at 40 - 90C. 
As evidenced by Masanori, it was well known in the art to modify chitosan at the instant 
temperatures. Thus, at the time of the claimed invention, one of ordinary skill in the art would 
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have been motivated by common practice to practice the method of Kazutsume in the claimed 
temperature ranges as it was a recognized temperature for such methods. 

10. Claims 1 and 4 - 1 1 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Kawamura et al. (US 483323). 

AppUcant claims a method for preparing a modified microcrystalline chitosan, the 
method comprising degrading chitosan in an aqueous, acidic solution to achieve a desired 
molecular weight wherein the solution has a concentration of at least about 0.001% chitosan; 
alkalizing the acidic solution under vigorous agitation, with an aqueous base to form a second 
solution having about 0.01 - 20% chitosan and a pH of about 7; and precipitating the 
microcrystalline chitosan from the solution. The degrading step uses an oxidative agent selected 
from hydrogen peroxide and sodium perborate; the degrading step uses a hydrolytic agent 
selected from hydrochloric acid or chloroacetic acid; the chitosan has a final concentration in the 
acidic solution of 0.1 - 2%; the acidic solution comprises an acid selected from acetic acid, lactic 
acid, citric acid, and hydrochloric acid; and has a pH 6.9 or less; the alkalizing step uses a base 
selected from sodium hydroxide, potassium hydroxide and ammonium hydroxide; or a base 
selected from sodium carbonate, potassium carbonate and ammonium carbonate. 

Kawamura teaches a method for modifying chitosan, the method comprising dissolving 
(degrading) chitosan in an aqueous acidic solution, followed by adding an alkah (abstract) and 
precipitating the chitosan. Specifically, acetic acid or chloroacetic acid is used (col.2 line 48-55), 
or altematively sodium perborate (col.2 line 65-68). The alkali used in the method may be 
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sodium hydroxide, potassium hydroxide, sodium carbonate or potassium carbonate (cool.3, line 
15-35). 

The reference does not teach the method wherein the pH is specifically 7, or wherein the 
claimed amounts of chitosan are obtained. However, the reference clearly identifies the solution 
is basic, or alkaline. Thus, it would have been obvious to one of ordinary skill in the art to make 
the solution to a pH of at least 7 in following the teaching so Kawamura. In addition, at the time 
of the claimed invention, the chitosan was recognized as the desired final product, thus one in the 
art would have been motivated to optimize the amount of product obtained in following the 
methods. Moreover, at the time of the claimed invention, one of ordinary skill in the art would 
have been motivated by routine practice to optimize the amount of chitosan obtained in the final 
solution, with a reasonable expectation for successfully obtaining a modified chitosan. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Ruth A. Davis whose telephone number is 571-272-0915. The 
examiner can normally be reached on M-F 7:00 - 2:30pm. 

If attempts to reach the examiner by telephone are- unsuccessful, the examiner's 
supervisor, Michael Wityshyn can be reached on 571-272-0926. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

Ruth A. Davis 
Primary Examiner 
Art Unit 1651 

January 5, 2007 




